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the elastic quality used are the same as in a torsion-balance with the same wire straightened (§ 386). This theory is, as he proved experimentally, sufficiently approximate for most practical applications; spiral springs, as commonly made and used, being of very small inclination. There is no difficulty in finding the requisite correction, for the actual inclination in any case. The fundamental principle that spiral springs act chiefly by torsion seems to have been first discovered by Binet in 1814'.
619.  Returning to the case of a uniform wire straight and untwisted (that is, cylindrical or prismatic) when free from stress; let us suppose one end to be held fixed in a given direction, and no other force from without to influence it except that of a rigid frame attached to its other end acted on by a force, Jt, in a given line, AJ3, and a couple, G, in a plane perpendicular to this line.    The form and twist it will have when in equilibrium are determined by the condition that the torsion and flexure at any point, Pt of its length are those due to the couple G compounded with -the couple obtained by bringing jK to P.
620.    Kirchhoff has made a very remarkable comparison between the static problem of bending and twisting a wire, and the kinetic problem   of  the   rotation  of   a rigid  body.    We can give  here but one instance, the simplest" of all—the Elastic Citrus of James Bernoulli, and the common pendulum.    A uniform  straight  wire, either equally flexible in all planes through its length, or having its directions of maximum and minimum flexural rigidity in two planes through its whole length, is acted on by a force and couple in one of these planes, applied either directly to one end, or by means of an arm rigidly attached to it, the other end being held fast.    The force and couple may, of course (§ 568), be reduced to a single force, the extreme case of a couple being mathematically included as an infinitely small force at an infinitely great distance.    To avoid any restriction of the problem, we must suppose this force applied to an arm rigidly attached to the wire, although in any case in which the line of the force cuts the wire, the force may be applied directly at the v-oint of intersection, without altering the circumstances of the wiretetween this point and the fixed end.    The wire will, in these •circumstances, be bent into a curve lying throughout in the plane through its fixed end and the line of the force, and (§ 609) its curvatures at different points will, as was first shown, by James Bernoulli, be simply as their distances from tins line.   The curve fulfilling this condition has clearly just two independent parameters, of which one is conveniently regarded as the mean proportional, a, between the radius of curvature at any point and its distance trom the line of force, and the other, the maximum distance, b, of the wire from the Hne of force.    By choosing any value (or each of these parameters it is easy to trace the corresponding curve with a very high approximation to accuracy, by commencing with a small circular arc touching at one
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